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INTRODUCTION 


This manual is intended to be use a technical supplement 


for the 900 Series Пазіс Operation Instruction Manual. The 
xamples provided illustrate the more complex keyboard operations 


and demonstrate additional applications 


» explanation of those key ated with programming and 


their use in elementary programming along with a completely 
nented progra included 


book ha written to help an experienced programmer 


write programs on a Rockwell 900 Series calculator. 


ou have limited experience with programmable calculators, 
y can learn to program by using this book in conjunction with 


Rockwell 900 Series Programming Guide. Ask your salesman 


u can obtain a copy. 


write some programs that you would like to share with us. 
, ме would be happy to hear from you. Please mail any 
uch programs to: 


or 
Rockwell International 
950 DeGuigne Drive 

Sunnyvale, California 


Sumlock Anita/Rockwell International 
Anita House, Rockingham Road 

94086 Uxbridge, Middlesex, England 
UBS 2XL 


Form 511 





onstants 
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ADVANCED CALCULATIONS 


This section provides advanced keyboard applications of the 
900 Series Programmable Calculator. For basic examples refer 
to the Basic Operation Instruction Manual provided with your 


calculator. 


CONSTANT DIVIDEND 


ETTINGS: Decimal #2, RO, Calc Mode 


PROBLEM — . KEYBOARD ENTRY PRINT OUT 


it 1, shown to the right of the printout, indicates that 
1 is being used. When the unit is turned on, memory 1 
omatically selected until another memory is selected. 





SETTINGS 








DISTRIBUTION 
t Divisor) 


PERCENTAGE 


PRINT OUT 





0.00 T 
123. є 
123.00 + 
456.00 + 
789.00 • 
1368, 31 

8.99 
456. 1 

33:33 
789. 1 
100.00 F 1 
1368. f 2 
3. на 


Jepress [1] [+] in that 
he first number from the 


1 total the adding machine, 
divisor. It also completes 
lepressed after the first entry was 


PRORATION 
(With а Constant Multiplicand) 


SETTINGS: Decimal 92, RO, Calc Mode 


PROBLEM. KEYBOARD ENTRY PRINT OUT 





97: 


5х 
5% 


521.75 


40% = 390.00 


rcent key is used with a constant, all entries and 

ically accumulated. Depressing [AX] once 

t the sum of the results. Depressing [AX] twice in 
ion will print the sum of the percentages. 


the accumulation counter will automatically keep count of 
amber of entries made with the constant. Depressing [N] 


will print the count 


These accumulations are automatically cleared when а new problem 


is begun 










PERCENTAGE TNCRTASE AND DECREASE 


SETTINGS: Dec im 


_ PRINT OUT 
A 
0.00 T 
1500.00 + 
1250. © 
1250.00 - 
св 250. EXT 
1250. Я 
20.00 
1250.00. + 
1500. + 
1500.00 - 
Е 250. ExT 
1500. 1 
16.67 


tely after depressing [*] 
tents of the adding machine 


entered number. The 





ACCUMULATION OF RESULTS, FIRST FACTORS AND 
SECOND FACTORS WITH АМ ITEM COUNT 


SETTINGS: Decimal 92, RO, Calc Mode 


PROBLEM KEYBOARD ENTRY PRINT OUT 





CLEAR 


Sum of results 
Sum of 1st factors 
Sum of 2nd factors 
No. of accumulations 


+1 is depressed, four accumulations occur simultaneously: 


ее the sum of the first factors, depress [AX] once. То see 
of the second factors, depress [AX] twice in succession. 
see the count of the accumulations by depressing [N] at 
time as long as [+], [-], [5], [T] ог [1] haven't been depressed 
ince the last time [M+], [M-], [=+], (9-1, [0] ог [*] was depressed. 
Just remember that you see the count of additions after derpessing 
an adding key and you see the count of accumulations after depressing 
з memory key. Other keys dc not change the counter being addressed. 


The last three accumulations occur in registers which are separate 
from the add register and the memories. 















USING [-M/IN] AND |-M/0UT] TO STORE CONSTANTS 








SETTINGS: Decimal 














PROBLEM 
se 4 
20.-" 2 
30:-и 5 
201-н 2 
201» 
500-00 м 
20.-и 3 
30." 
40. 
20.-п 2 
20: 
00.00 мі 
30.-" 3 
30:- 
1200.00 № 
15% 
20: - 
20. 
00.08 вы 
oon У 
ore a з mesory and eliminate the value previously 
unber and depress [»M/IN], then depress the wa 
Цина correrpenting to the ac have chosen. For memories 





es above 9, depress 10, 11, 





ADDING TO AND SUBTRACTING FROM MEMORY 
ВУ USING [-M/IN] апа [-M/OUT] 


Decimal #2, RO, Cale Mode 


PROBLEM __ 


Add the following 
by using [МУТА] EAR ALL 
«аз ЕМИН + 02 
win] + 02 
[WIN] - 02 
ўмо + 02 
Езуошт 02 


3 


66.00-% 
8. 
20: 
160.00 
[WIN] + 07 
(мой) 07 


using the ІЗМ/ТК) key takes a few more key 
g by using [Me] and [M-]. However, ФМИ 
any menory you like while not changing the 

addressed by (Mel, ІМ-), [=+]. 15-1, [9] and |41. 


4 [=M/0UT] is the only way to access memories 








SQUARE ROOTS 


у, Cale Mode 
SETTINGS: Decimal #4, RO, Cal 








PRINT OUT 
25. 

5: 

з. 

ы 

5: 

60.0000 
60.0009 
459666924148 
2. 

3: 
120508075683 


05080756 
13.85 


ing 
This guarantees that 


The square root of a number will always print with a flo 


decimal, regardless of the decimal setting 


you will get the greatest possible accuracy in your work 


calculator will normally take the square root of an entry 
f no entry has been made, it will take the square root of the 


ast number printed on the tape 


мате root function can be used in chain calculations whenever 









SETTINGS: Deci 








4. 





ve exponents and use 


that it will only affect the 
try or last answer). [ХУ] 
but it will mot complete a chain. 


tand system. Please see the next 
nation of this system. 


CHAIN CALCULATIONS USING x” 


SETTINGS: Decimal #4, PL, Cale Mode 


PROBLEM. _ KEYBOARD ENTRY _ PRINT OUT 


3888 


operate on the nunher in the keyboard register (the most 
ту or result). [x°] will not complete a chain calculation. 
а depressed immediately after [x^] will compute both the 
nction and any pre-existing chain. This is a very versatile 
"s can be seen by studying the above examples. 


blem #4 above, the order of entry was switched so that the 
metion was performed before the multiplications, This was 
prevent the calculator from multiplying 5 x 2 x (3)* X 6 





USING x то COMPUTE HIGH POWERS 


NEU жи а. п. cede Node 


круволио ENTRY PRINT OUT 


123456783. 
2: 
16.189029954337 





11 overflow and 


base 1% 


за effective 


depress 





ANTI LOCARITHMS 


NATURAL LOGARITHMS AND 


SETTINGS: Decimal #2, Fl, 


PROBLEN 








the keyboard register 
а chain calcula- 


the nunber in 
y will not complete 


надп calculation. 


1 operate on 


{an х) and [e*] wil 
the 


(the last entry or 
but they can be u 


result) 

tion, used as desired in a Є 

Tf you try to raise larger than 32:25619 the calculée 

tor will overflow and the 11 tock up. The number that 
f the answer. 


thi 


prints will be 


You can easi e actual answer to your 





п. 


PROGRAMMING KEYS 


The following is an explanation of keys and functions used primarily 


or exclusively for programming. 


[PRINT] is used in programs to print entries and 
results, [PRINT] will print the contents of the key 
ard register. (The number in the keyboard register 


generally the last printed number.) 


If a number has just been entered into the keyboard 
ther manually or as a programmed constant and no 
perating key has been touched, a lower case "е! will 


nt on the tape to show that an entry has been made. 


In all other cases, [PRINT] will print the contents 
of the keyboard register with по symbol next to the 


Each depression of [SPACE] will advance the paper tape 
one line. Nothing will print. This is very useful when 
formatting the output of a program. 














Please see the 


t step saver- 
y System (page 26) 


[INDIR] is а ягез 
Indirect Memor] 


ation of the 


explan 
information 


for further 
programmable. If, for example, 
[DEC SET] S, the calculator 
the decimal 


The decimal set key 1 








ШИ operata s 16 you hed тейші У DER 
to five and conf the setting of the RO/TR/PL 
witch. The ca i11 remain at a decimal setting 


ther program a new setting OF 


two key depressions and 


» floating decimal, In 

[.] sequence has been pror 
caleulator to ignore the 

with a full floating 

it] will reset this 

and the calculator will 





ition is also reset whenever 


sters а [STOP] instruction. 





form manual calculations 
tting of the RO/TR/FL switch, 


back into float after the 





пи simply re-program [DEC SEI |21: 





1 followed by any two digits will establish an 


{LABEL 
entry point in program storage at which a Jump ог 


can be executed, Labels may be used 


subroutine 
im the заве manner as direct address 


with jumps 


a narker in a program and it will 


A label is neroly 
у calculations under any circum- 


have no affect on a 
stances 
[GO SUB] as subroutines 


[LABEL] must be used with 
SUB] cannot jump to 


st begin with a label. [C 


step address 








JUMP 


jump to specific step addresses or to 
either or both types of commands at 








The Rockwell 900 Series ca 





labels. Programmers may une 
Their discretion, The format for both types of jumps is similar. 
To Jump to a specific equence is [JUMP] followed by the 


ipit address of the step. lor example, to Jump to step 369, 





an absolute address is 





the sequence i 
extremely fast internal! a pointer is simply changed 
rom the new step. 


і A label can be any two 
actically impossible to run 
п, such as [JUMP] [LABEL] 04 
bel anywhere 
after the jump that 





fferent jumps all going to 


© the same label in more 





ther absolute addressing or 
you have по preference, 
ing and debugging programs. 


ecide which system to use: 


ent to use than absolute step 
you will not have to number 
1 в progr Even more important, 
i use 1 program becomes much easier. 
You will not have t nge the jump instructions every 





Jumping to labels uses more steps than jumping to step 


addresses. For example, [JUMP] digit digit digit is four 


[LABEL] digit 


steps, and [JUMP] [LAB git digit plus 


digit is seven step that this difference is 


often insignificant wsually no reason to shorten 


most programs unl Е step: 


witching fr gni ficantly 


peed up iengthl а may find it 


thin those jumps where the 


‚ four conditional 
111 test the 
the calculator 
positive, 


perate as follows 


The code seq 
to a specific 
ligit will jump 


pecified 


aleulator encounters [JUNP] 
if the number in the keyboard 
in the keyboard register 

nored. For instance 

if the number in the 

[LABEL] 4 4 will 


if the number in 
























з. Jump 
рт, 


ie will 





LION) | 
ker 
vil ju 





ТЕ Negative 





When the calculator encounters [JUMP] 








Jump if the number in the keyboard register 
16 the number in the keyboard is positive or 
=: be ignored. For instance 
в will jump to step 428 if the number іп the і 
= я ІЗІ [ABEL] 22 
h t " label 22 under the 
tor rs [JUNP] [=] 








umber in the keyboard 
board ix greater than or 
ed. For instance 
8 if the number in 
Т [LABEL] 11 
label 11 if the 
| unters a [JUMP] 
ігу has boon made 
tive or zero, the cal 
and proceed to the 
to 136. 





the first step following 


orfectly valid entry; 
r to ignore a Jump 
tos a conditional jump to 
tional jump to a label. 





uncondition 














SUBROUTINES 





A subroutine is a miniature program that performs а set of instructions 
Subroutines are accessed with [G0 ‘ 


е exception, a return 








and da used by another program 


SUB]. |00 SUR] operates like 


[GO SUB] also takes the 





[JUMP] wich o 
ram from stop A to 
tep В until a [RETURN] 


ly send rhe program 





address is 


step B but the program will calculate from 
Instruction is read 
back to step (А + 1 ogramminy technique. 





j siculator to a subroutine 
which may be used many 


yet requires only one 





fter branching to a sub 
oceod normally until 
truction, It will then 
top immediately follow- 
essed the subroutine, 





unconditionally or with 
ute a conditional 
keyboard register is 
t is for a conditional 
»e subroutine is executed 
n the results 
equired in conjunction 
All subroutines called 
terminate with a [RETURN] 
turn the program to the 
sed the 





teps that а 





Gubroutines can be "nested' Five levels deep. ‘Nesting’ is defined 


es the ability of one subroutine to automatically branch to а second 


Подигао which in тота can branch to a third, to 8 fourth вай 


then to a fifth subroutine. From the fifth subroutine, the progran 


ЖООШ И: go back to the fourth, the third, the seconds Ehen 


the first subroutine, and then back to the mein program. Retura 


addresses for these ‘nested’ subroutines are executed on в Inst 


return 


Irst-out basis with the return always being made to the 


t recently stored. Аз soon as any return is made, 


turn address is erased from the memory with the previous 


ally, Will cause the machine to 
siculating from that point 
tered will result in a return to 
m) is used manually, [RETURN] 
tep 000, regardless of the step 








THE INDIRECT MENORY 


The indirect memory system is a fast, ea 





numbers from (or into) as many memories a; 
is very easy to learn amd can save many pr 
it Uses a special memory called the "Point 
program which memory to аддге 

In a loop ind ystem can 





SYSTEM. 


to recall (or 
The system 
Basically, 


т Register’ to tell a 


way store) 


ired 





ogram steps. 


used te store and 


by repeating the same 


ns and simplifies many 





ble to write short routines 
impossible without the 
тогу 00, is a two digit 





то and ninety-nine 





е whole numbers only зо 
lear it, store zero 

t stores the number of 
етоту іх the one that 


NDIR]), is touched. 


enorie an internal 








Мік) 
00, 
ту У 


[INDIR] 
touching 
If 3 ds 
| will subtract 
[+м/ошт] 














SUMNARY 


as [-M/IN] ава |-М/00Т1, 














The calculator has several keys, suc 
that do not cause any action by thomselves but cause action when і 
Used with other keys. These keys are [DEC + (SELECT мі, 
[WIN], ем/оот ( and [LAREL]. The condition 
established b be replaced by amy other mon 

key. г . M/OUT ] but 





the [*M/IN] 
1. If you wanted to touch 


t touch [GO SUB] 


u don't complete an 


{GO SUB] that makes 
stines being held in 
>, and complete it 
five separate programs 
te а routine that will 
imply entering the 
[RUN]. To do 
[LABEL] 02 before 





»sert the instructions 
MANUAL] [RUN], enter 
d then touch 





зар instruction and go to 
е ith [00 SUR] or any [| 
xcellent step saving N 

writing and running 








III, THE SIX OPERATING MODES 


The following is а detailed exp 


modes. The various modes allow 
ect programs and to use 


wlator. The six 





for touching [MANUAL] 


another operating 









































enter à prog: 
PROG) establishes 


the Program Indicator 











Ме. In thi» mode, 


е code for that key 


nt address, 





number and 
program pointer 
тер. Every key їм 
exceptions: [RUN], 
WAL] and [CLEAR]. 








The step number 
enter your program 
touch. [MANUAL] 
enter a part of a 
other than step 





(always the three 
start, then touch 


sur instructions 





[MANUAL] after the. 


ular step while In 


rogrammable key will 











from the keyboard, 
example, you 


А second 


the Edit indicator, 
tablishes the tdir 
r delete 


This is very help 


з program that is 





















deletes the instruction at the current address and 
‘closes! the remaining steps. The step add- 
tically adjusted. The depression 

key will insert the instruction 
gram between the current address 
expanding the program to allow 
he step addresses ure auto- 











ay insert or delete as 
o insert or delete at a 





ually jump to the desired 


t Mode, illuminates 





з any other mode. 

111 print out a complete 
0. The left side 

ber ond the right 





the instruction at 


і, the calculator 
ting, return to step 

1f a complete print- 
MANUAL] to stop further 


from a particular step, 


er the thi 





ее digit step 





When there's a program stored in tho memory, 


touching [RUN] will cause the calculator то begin 


instructions 


processing the instructions. While 


are being performed automatically, the calculator 


It will stay in the Run Node 


instruct {sror} 


is in the Run Mode 
until it encounters a [STOP] 


Mode, and n 


will return the calculator to Manual а 


further program instructions will be processed 


until [RUN] is touched again 


While the calculator is in Run Mode, touching 
[MANUAL] will return it to Manual Mode and reset 


the program step counter to step 000. If you wish 


to go to a different step address, simply touch 


[JUMP], enter the desired address, then touch [RUN] 


used to debug рт that do not 
roperly, In Trace Mode, the calculator 
every programmed calculation as if it were 


performed manually, with an easy to follow 
sudit trait. This can help you locate the incorrect 


area of your program. То use Trace Mode, turn the 
ster switch to the OFF position, then ru 


ram as you would normally 





instructions expt с Next, sample print 
puts show the re erify the program. 
Then a flowchart р ation followed by 
tandard Rockwell form which 
Finally, thero 


with brief not 


when writing 

stines have been used 

and а label checklist 

covered in grey) 

с not covered). These 

rs or label 

in each register (when 
routines, Finally, there 
Program steps аге 
xplaining the purpose 
ide of the column 


the following procedure 


nd practice operating 
лаке up some new 
atidity of the results. 
the flowchart, the 
rogram, а thorough 


rograms for the 


з Programming Guide 
s to the Rockwell 900 


sles representative. 









6 Rockwell 








NUMBER OF MAGNETIC CARDS: 


дзвя 





Чоо нимае: 920 


2 eaoonr. 


BUSINESS 


4710/74 __ вазе -J 




























PROGRAM DESC 





TITLE: PAYROLL 








nto 2 sections 
се card or revise an 
з to list out the 

cach employee, Тһе 


ingle, black for 
ne regular deduction 
ns and federal tax 


n old 





)/RICORD switch is. 
І Part 1 card into 
ide B of the same 


lepress [CLEAR ALL] 


ed, depress [*N/IN].. 
tch et to LOAD, 
the card reader. 





1 print 


If data is not те be changed, 


ee sample tape for 






































SAMPLE PRINTOUT: Part 1 


Section 1 


CREATING A № 


10, 
Ded, — 0. 
Misc. Ded. 10.00 


on of 0. 
Conpletien Я 




























































































AN Rockwell 


PROGRAM CONSTRUCTION 





REGISTER USAGE CHECKUST 20 A 


























— 
е 59 90:1 82 93 04 0$ 0097 8 99 o 


EXPLANATION OF LABELS & SUBROUTINES 





AL INSTRUCTIONS: 








Program Coding Form 


qaucwaror wooer мо. 920-2 
тосльшя John. Doe. procna wua Payroll - Part 1 
19/74 





one 
pas Эле 


Set up counter] na 
— entered 


Store 40.04 
in reg. 04 





Store 117.04 
їп reg. 05 











enueuraron моргі но. 920-2 
носламния. 


procnau TITLE 


Program Coding Form 


Payroll - Part 1 










are. 
m 



















m 


DEN 


0 


6 


Store 85.04 
[in reg. 06 


е 








Sto 
reg. 05 


tore 38:04 
n reg. 06 





Store 64.04 
in reg. 07 





в 


5 
% 








9050р | вла 


stop | 


97 SPACE 


зер] | 








3 spam | 


Print 2 


PRINT | zeros 
91 PRINT 





| 


Зли ____ 


2 | Begin list | 


© | out. ci 
routine 
о 


--4 









| = 









7 


space 


Program Coding Form 


— noon. но. 920-2 «назна тт. Payroll - Part 1 


толма. 





[crear adder 


Setup — 
counter in М | counter 
тер. Я T 

4 


Jump when 


лм | Finished 




















E. 900 Seres 


— CARDS: PROGRAM NUMBER: 
ишме OF манет 

[proarawwen: John Doe “э — = | 
море номае: 920- 2 CATEGORY: T те — 


































ти: PAYROLL - РАЙ 


PROBLEM DESCRIV 





actual pa 
D yee car 


roll calculations 








не the employee's hourly 

| t week; the overtime, by 

| f overtime hours and 1.3, 
withholding tax is based 

| weekly тах table, as 

| 374 Yederal Graduated 

| al Clearing House, Inc. 





| oss of 5.851 with cutoff 


RECORD switch is set to 
art 2 card into the read/ 
B of the same card. 


ECORD switch is set to 








y rate or salary will print. (If 








*, depress [RUN] 





6. Regular pay will print. 






Enter number of overtime hours, depres: T 
Just touch [RUN].) » depress [RUN]. (ТЕ no overtime, 











A Rockwell 900 Senes 


PROGRAM номвян. 











| я io miscellaneous рау, 


RECORD. position 
it has boen 
ard has now 


9 not have 


ata is being entered, 14 































SAMPLE PRINTOUT 
Part 2 


ED EMPLO 
HOURLY RIED EMPLOY 


[MANUAL] [RUN] 








Pay 255.00 
f Exemptions 4. 





holding 50.09 











all year-to-date totals 











{LOAD EMPLOYEE 
CARD) PRINT 
EMPLOYEE NUMBER 


PAYROLL 
Pa 


LAOI 


FLONCHART 
rel 





COMPUTE OVERTIME 
AND ADD TO 
GROSS PAY 


pc с 2 


— — 

ENTER MISC. PAY 
AND ADD TO 
GROSS PAY 


y 























ADD 
то баі 


PRINT GROSS PAY 
se А INT In TO 
Sn Y-T-D GROSS 














CALCULATE 
EXEMPTION CREDIT 
AND SUBTRACT. FROM 

GROSS PAY 
































ON Rockwell 


PROGRAM CONSTRUCTION 
ТТТ 268 а 
asm Fo BE 

Speer 


LABEL USAGE сиески 


Im direct 0 





Шы 


— — 


— — 


223332223 
БИ 2 Ss ses эв эт ва 50 00 6t өг 09040586 
222021 2 в эн өө 90 61 52 вз 4 эв в өт 88 0800. 


EXPLANATION OF LABELS в SUBROUTINES: 


— 1 





| 
| 
| 
| 
| 
| 
| 
| 


AAL INSTRUCTIONS: 


he tax constants are stored as 
decimal numbers with the dollar 
as the whole number 

nd the percentage constants а 

e decimal portion. The intei 
routine is used to separate the 

lar value from the percentage| 
Upon returning from this routine 
the dollar value is in the K 
register and the percentage in ÁS 
register 33. 





los -т-о 
net pay 














2 мам mue Payroll > P 





‘CALCULATOR MODEL на. 





01. SPACE Ў M 








ud 
pay i | 
| 








Program Coding Form 











Recall 0 
print nc 













+ Number of 
exemptions 
times 14 
(allowance) 
































exemption 
year-to й allowance 
+ date gross |9| 5 from gross 
| рау таў 
я 2 
1 4 бол 
„м Store gross] o „y Store 1 in 
pay_in | register 
га те: 3 working й 00 
| =) register 0 
" E 9 
— Maso 
3 -5з- 4 5 6 8 9 





Program Coding Form 


тосты ma Payroll = Part 2 





Recall tax 


| 2M | constant 


Фо 
Меле 
Ш з [integer 


EEE | 
T | Subtract 
таа) [tee 
алі 


[Recair в 
2 | print 
nsurance 
3 | deduction 
Ойон 
заг] 
M orar] 
| ay | Add to 
8 | total 
м, | deductions: 


36 space | 


ШЕ 
% Add to total 
М deductions 














Program Coding Form 


нама mis ГАЛОШ = ВЕЕ А 


JM | zero Б 
jump back 

LABEL 1f no. 
portion 


] be 


Recall 
salary 4 
Store in 
gross рау 
register 


tract 
amount over| 9 дур 
FICK cutoff] y Jump back 
from gross | две, | to main 
Ty program at 
р 0 
termine | misc. pay 
rtion to |, 2| entry 


back toj ag 
= 











CONDITIONS 





у. ERROR 












calculator will rarely, 
с. prints "Б'» keybostă 
that an improper 
sure what is 


the 


ат operating condition 


Under norni у 
1f ever, go into an 
ЕЗІ; те rhis cocur 


calculation ha 








ication 
( you аге not 
an explanation: 








я, then 


{dered improper. 






he calculator's 
adition. The 
у will lock. 










jitiplication or division 
r equal to 101%, 
that prints will be 





lied by 10)». 











u try to add two numbers 
ter than 10". When this happens, 
t be added so that the pre- 
ance will be undisturbed. For 
е touch 60,000,000,000,000 [+] 
[+], the calculator will over- 
[CLEAR] [T], 60,000,000,000,000 


[+] and [=M/0UT] 
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